Therapeutic potential of metformin in papillary thyroid cancer in vitro and in vivo.
Metformin, an anti-diabetic drug used in type 2 diabetes treatment, is reported to have oncopreventive or therapeutic roles in several human cancers. The present study investigated the therapeutic potential of physiologic dose of metformin in PTC. Metformin inhibited PTC cell viability and increased cell apoptosis in various doses (0.5-20mM) in BCPAP and BHP10-3SC cells. Western blot analysis demonstrated that the p-AMPK/AMPK ratio increased with increased metformin treatment. The ectopic tumor experiment was performed using BHP10-3SC cells and athymic nude mice. Oral metformin treatment via drinking water significantly delayed tumor growth in both tumor development model and established tumor models. Necrotic area in tumors significantly increased with metformin treatment. Western blot analysis revealed an increase in p-AMPK/AMPK ratio and suppressions of mTOR and Akt expressions in metformin-treated mice compared to the results in mock-treated control mice. Our results indicate that a physiologic dose of metformin has anti-tumorigenic effects that result from activation of AMPK signaling and inhibition of Akt signaling.